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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention. The field of the invention 
relates to medication delivery pens including dosage 
setting means. 

2. Brlpf D^ription of the Relate^ Art. A number of 
devices have been developed for administering insulin, 
drugs or other siA^stances to persons and animals. As 
self-administration of certain sul)stances, such as insu- 
lin, is common, it is important that devices designed for 
self-administration be simple to operate, reliable and 
accurate. 

U.S. Patent No. 4.883,472 discloses an injection 
device which is capable of dispersing the contents of a 
pre-filled cartridge by advancing the piston within the 
cartridge by a selected amount. A di^acing sleeve is 
provided for axially displacing a gear element by a con- 
stant stroke. The sleeve is moved in the advancing 
direction against the force of a spring, and is moved 
back to a rest position by the spring. A threaded rod may 
be axially advanced with respect to the gear element in 
order to set the desired dosage. TTie rod engages the 
cartridge piston when the sleeve is advanced, thereby 
advancing the piston by a selected distance corre- 
sponding to the selected dosage. 

U.S. Patent No. 4,865,591 discloses another injec- 
tion device which, unlike that disclosed in U.S. Patent 
No. 4.883,472, controls the dosage by allowing the 
stroke of a drive member to be varied. The distance 
traveled by the drive member corresponds to that 
traveled by the piston within an insulin cartridge. The 
dosage is displayed through a port in the body of the 
pen. The port is positioned adjacent to a scale including 
indicia corresponding to dosage units. 

U.S. Patent No. 4.973,318 discloses another injec- 
tion device in which the dosage administered corre- 
sponds to the distance traveled by the actuating 
member. A coarse dosage indicator is centrally located 
on the device, and provides an indication of smaller dos- 
age units. 

U.S. Patent No. 5.017.190 discloses an Injection 
device including a circumferential measuring scale 
which provides an indication of the individual steps of a 
ratchet as adjustment means are turned. A longitudinal 
measuring scale is provided on a piston rod and indi- 
cates the dosage amount. 

EP-A 338806 descrtoes a generally pen-like 
syringe which incorporates a dose metering device pro- 
vided by a cap rotatable with respect to a pen txxjy to a 
position related to the dose of medicament (for example 
insulin) to be injected. The rotation compresses a coil 
spring, which is prevented from unwinding by co-operat- 
ing ratchet teeth. When the dose is to be injected, a trig- 
ger slide is moved to the left causing the ratchet teeth to 
come out of engagement. This permits the spring to 
unwind, thereby rotating a drive sleeve, drive gear and a 
drive plunger. The drive plunger is formed with a quick 



pitch saew thread so that its rotational movement is 
accompanied by axial movement to cause medicament 
to be discharged from a cartridge and injected through 
a needle. 

5 

SUMMARY OF THE INVENTION 

An injection device for injecting selected dosages of 
fluid, comprises; 

TO 

an elongate hoi^'ng; 

a plunger positioned at least partially within said 
housing; 

a lead saew positioned at least partially within said 
15 plunger and axially slidable therein; 

means for threadabty engaging said lead saew; 
and 

means for securing a cartridge for containing fluid 
to said housing. 

20 

The injection device of the present invention has 
means for selectively moving said means for threadably 
engaging said lead saew into arKi out of engagement 
with said lead screw, whereby said lead screw is freely 

25 slidable with respect to said plunger when said means 
for thr^dably engaging said lead saew are disengaged 
from said lead screw, said lead saew and plunger being 
slidable as a unit with respect to sakJ housing when said 
means for threadably engaging said lead screw are 

30 engaged with said lead screw. The said means for 
securing a cartridge to said housing is an elongate car- 
tridge housing having an end portion securable to said 
housing, said means for securing a cartridge being 
engageat^te with said means for selectively moving 

35 such that said lead saew is disengaged from said 
means fa threadably engaging said lead screw when 
said means for securing is disengaged from said hous- 
ing. The said means for threadably engaging said lead 
screw includes a pair of at least partially threaded half 

40 nuts positioned in opposing relation to each other within 
said housing with the threaded portion of said half nuts 
facing said lead screw, and said means for moving 
include a rotatable locking ring, said locking ring includ- 
ing an internal wall defining a plurality of diameters, said 

45 half nuts engaging said internal wall of said locking ring, 
said locking ring being engageable with said cartridge 
housing such that rotation of said cartridge housing 
causes rotation of said locking ring with respect to said 
half nuts. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a perspective view of an injection device 
according to the invention; 
55 Rg. 2 is a perspective view thereof showing the 
device in a zero position; 

Rg. 3 is a perspective view thereof showing the 

plunger moving axially during an injection; 

Rg. 4 is a perspective view thereof wherein the 
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medication cartridge assembly Is removed; 
Figs. 5a and 5b are exploded perspective views of 
the device shown in Fig. 1 further including a nee- 
dle assemkDiy; 

Fig. 6 is a partially enlarged detailed perspective 5 
view of the cartridge housing taken along lines 6-6 
as shown in Fig. 5a: 

Fig. 7 Is a cross sectional view taken along lines 7- 

7 as shown in Fig. 1 ; 

Fig. 8 is a cross sectional view taken along tines 8- 

8 as shown in Fig. 2; 

Fig. 9 is a cross sectional view taken along lines 9- 

9 as shown in Rg. 4; 

Fig. 10 is an enlarged cross sectional view of a zero 
detection dip of the device taken along lines 10-10 
as shown in Fig. 5b: and 

Fig. 1 1 is a cross sectional view thereof taken along 
lines 11-11 as shown in Rg. 10. 

DETAILED DESCRIPTION OF THE INVENTION 

An injection device 10 for injecting insulin or other 
medication is provided by the invention. As shown in 
Figs. 1-3, the device includes an adjusting knob 12. an 
upper body 14. a center fcxxiy 16, and a transparent 
housing 18. All of these elements have a generally cylin- 
drical configuration, and are arranged coaxially to 
define a generally cylindrical housing 20 whtoh can eas- 
ily be handled by a patient or medical attendant 

Referring to Rgs. 5a. 5b and 7-9. a plunger 22 is at 
least partially positioned within the portion of the injec- 
tion device housing 20 defined by the adjusting knob 12. 
upper body 14 and center body 16. The plunger 
includes a hollow, substantially cylindrical body 22a 
including a band of radially projecting ribs 22b extend- 
ing outwardly therefrom. A pair of opposing projections 
22c extend radially inwardly from the front end of the 
cylindrical body. The rear end of the plunger includes a 
pair of projections 22d whk:h extend radially outwardly 
from the cylindrical body 22a. 

The rear end of the plunger 22 is secured to a push 
button 24. The push button fits partially within the 
adjusting knob 12 when the plunger is fully inserted 
within the injection device housing 20. 

A lead screw 26 is positioned within and coaxial 
with the plunger 22. the lead screw includes an 
enlarged front end 26a and a tapered rear end 26b 
which are connected by an elongate threaded body 26c. 
A pair of longitudinal grooves 26d are formed within the 
threaded body 26c. The grooves 26d receive the radi- 
ally inwardly extending projections 22c of the plunger 
22. The lead screw is accordingly rotatable with the 
plunger and capable of sliding axially with respect to the 
plunger. 

A pair of half nuts 28 are positbned wittiin the 
center tnxly 16. Each half nut includes a semi-cylindri- 
cal body portion 28a and a radially enlarged end portion 
28b. The front end of each half nut is threaded and is 
ordinarily threadably engaged with the lead screw 26. 



Tlie body portions 28a of the half nuts are posi- 
tfoned at least partially within a locking ring 30. The 
locking ring 30 includes a hollow, generally cylindrical 
body portion 30a which defines a generally elliptical 
passage tor receiving the half nuts. The front end 30b of 
the locking ring is radially enlarged. A pair of projections 
30c extend axially from the front end of the locking ring. 
The rear end of the transparent housing 18 (Fig. 6) 
includes a pair of opposing recesses 18a which are 
capable of receiving these projections. 

A helical coil spring 32 is positioned over the locking 
ring 30 and half nuts 28. One end of the coil spring 
bears against the radially enlarged portions 28b of the 
half nuts while the opposite end thereof bears against 
the radially enlarged front end 3(%> of the locking ring. 
The front end 30b of the locking ring adjoins a radially 
inwardly extending band 16a on the center body 16. 
The rear ends of the half nuts abut the rSss 22b of the 
plunger 22. as shown in Figure 7. 

The upper body 14 includes an opening in whk:h a 
transparent window 34 is mounted. A units counter ring 
36 and a tens counter ring 38 are positioned in adjoining 
relation beneath the window 34. Both counter rings 
include outer surfaces including numerals thereon. The 
numerals are visible through the window. 

An 0-ring 40 made from an eiastomeric material is 
positioned between the upper body 14 and the units 
oounter ring 36. A zero detection clip 42 is positioned 
between the inner surfaces of the units and tens counter 
rings and the outer surface of the plunger 22. The zero 
detection clip bears against the ribs 22b of tiie plunger 
when the spring 32 is in the position shown in Figs. 7 
and 9. It bears against the enlarged end portions 28b of 
the half nuts when the spring is in tiie extended posttton. 
as shown in Fig. 8. 

The inner surface of tiie units oounter ring 36 is 
spllned. This splined surface is engageable with the lon- 
gitudinal ribs 22b of the plunger, which also function as 
splines. Such engagement occurs when the spring 32 is 
in the extended position shown in Fig. 8. The units 
counter ring 36 is also secured to the adjusting knob 12 
such that rotation of the knob causes a corresponding 
rotation of the counter ring. 

The zero detection clip 42, as best shown in Figs. 
5b, 10 and 1 1 . includes a generally cylindrical body 42a 
having a radially enlarged front end 42b. A low^- spring 
member 42c extends axially within a slot formed within 
the dip body 42a. The lower spring member 42c 
indudes a ridge 42d which is engageable with grooves 
38a formed within the inner surface of the tens counter 
ring 38, as best shown in Fig. 1 1 . 

The zero detection dip 42 also includes an axially 
extending upper spring member 42e. tiie position of 
which is controlled by the rotational positions of the 
units and tens counter rings 36. 38. The upper spring 
member 42e indudes an inner ridge 42f which is 
engageable with the ribs 22b of the plunger 22 when 
pushed into its active position by the units counter ring. 
The inner surface of the units counter ring functions as 
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a cam In controlling the radial position of the upper 
spring member 42e of the zero detection dip 42. 

A transmission key 44 is provkied for engaging and 
disengaging the units and tens counter rings 36. 38. 
The key is located within a channel formed in the units 
counter ring, as shown In Fig. 9. It is held In place by the 
elastic ring 40. One end of the key 44 Is engageable 
with a cam 14a provided within the upper body 14. as 
shown in Fig. 5b. The other end thereof is engageable 
with slots formed within the tens counter ring 38. The 
configurations of the cam 14a. the slots, and the end of 
the key engageable with the slots Is the same, i.e.. trian- 
gular. 

The transparent housing 18 is adapted for receiving 
a cartridge 46 of the type including an internal piston 
46b and a pierceable seal 46a at one ^d thereof. Both 
ends of the tran^rent housing are threaded. One 
threaded end 18a is employed for connecting it to the 
center body 16. The other threaded end 18b is 
employed for securing a double ended needle assembly 
50. Needle assembly 50 includes a cannula 50a having 
a sharp distal end 50b for piercing the skin of the user 
and a sharp proximal end 50c for piercing seal 46a of 
the cartridge and a lumen (not shown) therethrough. 
Needle assemt)ly 50 includes a cup-shaped hub 50d 
holding sard cannula so that the sharp proximal end 
prqects outwardly from the interior of the cup-shaped 
hub. The cup-shaped hub Includes an internal thread 
which is compatible with the thread at 18b so that the 
needle assembly may be removably attached to hous- 
ing 18 with its sharp proximal end piercing plerceaWe 
seal 46a to establish fluid communication between said 
lumen and the interior of said cartridge. 

The operation of the injection device 10 shall now 
be described with reference to the accompanying fig- 
ures. Generally speaking, a cartridge is loaded within 
the device, and a double ended needle Is affixed to the 
end of the transparent housing. Fluid communication Is 
accordingly established between the injection portion of 
the double ended needle and the interior of the car> 
tridge. Once the appropriate dosage is set. the push 
button 24 is urged fonA^ardiy, causing the lead screw 26 
to exert pressure upon the piston movaWy positioned 
within the cartridge. The piston displaces fluid within the 
cartridge, causing its injection into body tissue through 
the double ended needle. The specific functions which 
are performed using the injection device are described 
separately herein. Assuming the device Is loaded, three 
steps are followed in the injection procedure: set to zero, 
set the dose, and make the injection. 

TO SET TO ZERO 

The adjusting knob 12 is rotated back to the zero 
setting on both counter rings 36 and 38. As will be 
described in more detail hereinbelow, the adjusting 
knob turns the units counter ring 36 and the tens coun- 
ter ring 38. Because the splines on the units counter 
ring 36 and the plunger 22 are disengaged, as shown in 



Rg. 7. the plunger 22 and the lead screw 26 do not turn. 
When the rings reach zero, their slots align as shown in 
Fig. 8 and release the upper spring mender 42e of the 
zero detection dip 42. This in turn releases the plunger 

5 22 and push button 24 which move open under pres- 
sure from the spring 32 through the two half nuts 28 until 
the nuts reach the stop on the zero detection dip 42. 
This movement also cames the lead screw 26. The ribs 
22b on the plunger 22 engage with the splined units 

10 counter ring 36 ready for setting a dose. 

TO SET THE DOSE 

The adjusting knob 1 2 is rotated away from the zero 
IS (0) setting. The adjusting knob turns the units counter 
ring 36. which turns the plunger 22. The plunger 22 is 
engaged with the longitudinal grooves 26d in the lead 
screw 26 which turns and screws fonvard in the nut 
formed by the two half nuts 28. The lead screw's travel 
20 Is proportional to the number of units displayed by the 
counter rings 36, 38. 

TO MAKE AN INJECTION 

25 When the desired dose has been set. the push but- 
ton 24 Is pushed fully in. The push button 24 pushes the 
plunger 22. the two half nuts 28. and the lead screw 26 
fbnwards. The plunger and lead saew. as coupled by 
the half nuts, accordingly perfomn the function of a pis- 

30 ton rod. The travel is determined by the bosses of the 
two half nuts 28 which sIkJe in slots inside the center 
body 16 up to a stop defined by the rear end of the lock- 
ing ring 30. The travel conesponds to the maximum 
dose which can be injected. The first part of the travel 

35 brings the end of the lead saew 26 into contact with the 
piston 46b of the cartridge 46; the second part of the 
travel moves the piston of the cartridge fonn/ard and 
delivers the measured amount of Insulin. While setting 
the dose, the lead screw 26 is moved fonward in propor- 

40 tion to the dosage set; this distance determines the pro- 
portion of the pre-lnjection and Injection travel. The 
plunger and the push button are locked in position by 
the upper spring member of the zero detection dip 42 
following an injection. 

45 

EXAMPLES 

If the dose is set to 0 units, the lead screw 26 will 
not touch the piston of the cartridge until the end of the 

50 travel and no units will be irijeded. (Pre-travel 59. injec- 
tion travel 0.) 

If the dose is set to 59 units, the lead screw will 
touch the piston of the cartridge immediately and 59 
units will be injected. (Pre-travel 0. injection travel 59.) 

55 If the dose is set to "n" units, the lead screw will 
move forward 59-n units until it touches the piston of the 
cartridge, and then push the piston forwards 59-(59-n- 
)=n units. (Pre-travel 59-n. injection travel n.) 
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DOSE SETTING FOR PARTIALLY SIGHTED USERS 

When a dose is set. the units counter ring 36 
pushes the upper spring member 42e of the zero detec- 
tion dip 42 into its active position. The ridge 42f on its 
inner surface creates a clid< for each unit as it passes 
over the splines {vtos 22b) on the plunger 22. The units 
counter ring 36 drives the tens counter ring 38 through 
36 degrees of rotation every time the units counter ring 
passes zero. The lower spring member 42c of the zero 
detection clip 42 has a ridge 42d which engages with 
the grooves 38a inside the tens counter ring 38 and cre- 
ates a dick every time the tens counter ring 38 turns. 
The dicks of the two counter rings coincide every ten 
units, making an accentuated dick to help partially 
sighted users. 

LIMITATION OF DOSE 

If the dose is set at 59 units, the tens counter ring 
38 reaches a stop, and the transmission key 44 
engages in the last location in the tens counter ring 38 
as shown in Rg. 11. If the adjusting knob 12 is turned 
further, the rings 36 and 38 are unable to turn, and the 
adjusting knob 12 slips without further effect. The 
rounded shapes of the ribs 22b in the grooves (splines) 
of the units counter ring 36 limit the torque which will be 
transmitted to the counter rings and prevent uninten- 
tional damage. 

LIMITATION OF DOSE TO THE REMAINING CAR^C- 
ITY OF THE CARTRIDGE 

The travel of the lead screw 26 is limited to the safe 
travel of the piston in the cartridge 46. If the lead screw 
26 reaches the end of its travel, the projections 22c 
inside the plunger 22 reach the end of the grooves 26d 
in the lead screw 26 and prevent it from further move- 
ment. The lead screw 26 prevents the plunger 22 and 
the counter rings 36 and 38 from turning. The adjusting 
knob 12 will then slip without further effect. The counter 
rings will indicate the travel of the lead screw to this 
point, and, therefore, the quantity of insulin remaining in 
the cartridge. 

CHECKING THE REMAINING CAPACITY OF THE 
CARTRIDGE 

The adjusting knob 1 2 is rotated away from the zero 
(0) setting. If there are more than 59 units remaining in 
the cartridge, the counter rings will stop at 59 units as 
described above, if there are less than 59 units remain- 
ing, the counter rings will stop as described above and 
display the remaining capacity of the cartridge. 

In either case, the user can then turn the adjusting 
knob 12 towards himself until the counter rings display 
the dose to be administered. 



CHANGING THE CARTRIDGE 

After a conplete injection has been made, the push 
button 24 is left in the locked position. The transparent 

5 housing 18 is unsaewed and the cartridge is removed. 
The transparent housing 18 has two recesses 18a 
which engage with the projections 30c extending from 
the locking ring 30. When the transparent housing 18 is 
unscrewed, the locking ring 30 is turned through 90 

10 degrees before disengaging. The locking ring 30 meets 
two stops 1 6a inside the center body 1 6 which prevent H 
from turning further. 

The elt^cal shape defined by the inner wall of the 
locking ring 30 allows the two half nuts 28 to open under 

T5 pressure from the spring 32 and to free the lead screw 
26 as shown in Fig. 9. 

A new cartridge 46 is inserted into the transparent 
housing 18 which is then saewed into place. As the 
transparent housing 18 moves towards the center body 

20 16. the piston of the cartridge will push the lead screw 
26 into the device. About 90 degrees before the end of 
hs travel, the two recesses of the transparent housing 
18 engage with the projections of the locking ring 30 
and turn it through 90 degrees. The locking ring 30 

25 meets the two stops inside the center txxJy 16 which 
prevent it from turning further. The elliptical inner wall of 
the locking ring 30 moves the two half nuts 28 into 
engagement with the lead screw 26. The thread profile 
is adapted to this engagement 

30 The position of the lead screw 26 is determined by 
the position of the piston in the cartridge. When the first 
dose is set, the lead screw 26 will be in the correct rela- 
tive position to make an immediate injection. It is thus 
possible to load partially filled cartridges if desired. 

35 

OPERATION OF THE COUNTER RINGS 

The upper body 14 houses the four parts which 
comprise the counter mechanism. The window 34 in the 

40 upper body 14 shows the numbers printed on the out- 
side of the two counter rings 36 and 38. and indicates 
the number of units to be injected from 0 to 59. 

The units counter ring 36 is turned by the adjusting 
knob 12. When the units counter ring 36 has turned to 

45 numbered position "8**. the transmission key 44 meets 
the cam 14a molded inside the upper body 14. The 
transmissions key 44 is forced to side up the face of the 
cam, and reaches the top in position The elastic ring 
40 is defonned by this movement and maintains the 

50 transmission key 44 in contact with the cam. This move- 
ment also brings the opposite end of the transmission 
key 44 into engagement with one of the slots 38b inside 
tiie tens counter ring 5. 

When the units counter ring 36 is turned further, the 

55 transmission key 44 transmits the movement to the tens 
counter ring 38, and the two rings turn together. At posi- 
tion "10" the window 34 now displays "10". At this point, 
the transmission key 44 has rotated 36 degrees to the 
end of the raised face of the cam inside the upper body 
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14. 

If the units counter ring 36 is turned further, the 
transmission key 44 is free to slide down the face of the 
cam 14a inside the upper body 14 under pressure from 
the elastic ring 40. This movement disengages the two s 
counter rings, and the counter will now read "11". 

This movement is repeated each time the units 
counter ring 36 moves from position 'B", through posi- 
tions "S* and "0" to position "1". The reverse procedure 
is identical. io 

The tens counter ring 38 has stops in the ''O" and 
"5" positions to prevent the counter mechanism from 
going beyond a nfiaximum reading of 59 or a minimum 
reading of 0 units. In both of these positions the trans- 
mission key 44 is in its active, engaged position, which is 
explains why it has seven slots. 

It should be noted that if the stops for the tens coun- 
ter ring 38 were nvived. the reading oouki continue up 
to 99 units. 

20 

OPERATION OF THE ZERO DETECTION CLIP 

The upper spring member 42e of the zero detection 
clip 42 is the key to the altemate '*count/ireset" move- 
ment of the injection device 1 0. 2S 

The upper spring member 42e pushes up in its 
relaxed position, as shown in Fig. 8. The two counter 
rings 36 and 38 have slots which align in the zero (0) 
setting position and which allow this movement. 

The slot in the units counter ring 36 has an angled 30 
face which works as a cam, forcing the upper spring 
member 42e down into its active position as soon as the 
units counter ring 36 leaves the "0" position. The units 
counter ring 36 holds the zero detection dip 42 in its 
active position up to position "9". In position "10" the 35 
tens counter ring 38 has moved, and now holds the zero 
detection clip 6 in its active position. From position "10" 
to position "59" the zero detectbn clip 42 is held in its 
active position by the tens counter ring 38. Fig. 7 illus- 
trates the engagement of the tens counter ring with the 40 
spring member 42e, while Fig. 9 illustrates the engage- 
ment of the units counter ring therewith. 

In its active position, the underside of the zero 
detection clip 42 is in contact with the splines (ribs 22b) 
on the plunger 22. The ridge 42f under the upper spring 45 
member fits between the ribs 22b and ensures their 
indexation. The ridge 42f also makes the dick sound as 
each rib 22b passes wNle a dosage adjustment is 
made. When an injection is made, this plunger 22 slides 
through the zero detection clip 42 until the ends of its so 
travel. At this point tfie end of the upper spring member 
42e drops behind the end of the rib 22b and prevents 
the plunger 22 from moving out under pressure from the 
spring 32. The components can be designed so that this 
movement will make a dicking sound, confirming that a ss 
complete injection has been made. 

When the counter is set to "0" as shown in Fig. 8. 
the slots inside the two counter rings 36 and 38 align 
with the upper spring member of the zero detection dip 



42 and allow it to spring up into its rest position. This 
movement frees the plunger 22 and allows a new dose 
to be set. 

The injection device as constructed in accordance 
with the invention offers a number of desirable features 
which fadlitate its use. The size of the device, induding 
a relatively short length and small diameter, allows it to 
be easily carried and used. A clip (not shown) may be 
provided in order to secure the device to a pocket. 

The cartridge 46 is easily loaded and sut>stantiany 
fully visible to the user. Two-way dosage adjustment is 
possible, which allows conrections to be made quickly 
and easily. The dosage to be administered is dearly dis- 
played and will remain displayed sukjsequent to the 
injection procedure. In order to insure that a complete 
injection has been made, the device produces a dick 
and k>cks in the dosed position only when the plunger is 
fully inserted. 

AHhough illustrative embodiments of the present 
invention have been described herein with reference to 
the accompanying drawings, it is to fc>e understood tiiat 
the invention is not limited to those precise embodi- 
ments, and that various other changes and modifica- 
tions may be effected therein by one skilled in the art. 

Claims 

1. An injection device (10) for injecting selected dos- 
ages of fluid, comprising: 

an elongate housing (20); 

a plunger (22) positioned at least partially 

within said housing (20); 

a lead screw (26) positioned at least partially 

within said plunger (22) and axially slidabie 

therein; 

means for threadabiy engaging said lead saew 
(26); and 

means for securing a cartridge (46) for contain- 
ing fluid to said housing (20), 
characterized by 

means for selectively moving said means for 
threadabiy engaging said lead screw (26) into 
and out of engagement with said lead saew 
(26). whereby said lead saew (26) is freely sli- 
dabie with respect to said plunger (22) when 
said means for tiireadably engaging said lead 
screw (26) are disengaged from said lead 
screw (26), sad lead saew (26) and plunger 
(22) being slidabie as a unit with resped to said 
housing (20) when said means for threadabiy 
engaging said lead screw (26) are engaged 
with said lead screw (26): 
wherein said means for securing a cartridge 
(46) to said housing (20) is an elongate car- 
tridge housing (18) having an end portion 
securat3le to said housing (20). said means for 
securing a cartridge (46) being engageable 
with said nr)eans for selectively moving such 
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an elongate cannula (50a) and a cup-shaped hub 
(506), said cannula (50a) having a sharp proximal 
erxJ (50c), a sharp distal end (50b) and a lumen 
therethrough, said cup-shaped hub (50d) holding 

5 said cannula (50a) so that said sharp proximal end 
(50c) of sakJ cannula (50a) projects outwardly from 
the interior of said cup-shaped hub (50d), said nee- 
dle assembly (50) being removat)ly attached to said 
device (10) so that said sharp proximal end (50c) 

10 pierces said pierceaUe seal (46a) of said cartridge 
(46) so that saki lumen is in fluid communication 
with the fluid in said cartridge (46). 

Patentanspruche 

IS 



that said lead SCTew (26) is disengaged from 
said means for threadably eigaging said lead 
screw (26) when said means for securing is 
disengaged from said housing (20)» and 
wherein said means for threadably engaging 
said lead screw (26) includes a pair of at least 
partially threaded half nuts (28) positioned in 
opposirrg relation to each other within said 
housing (20) with the threaded portion of said 
half nuts (28) facing said lead screw (26). and 
said means for moving include a rotatable lock- 
ing ring (30), said locking ring (30) including an 
internal wall defining a plurality of diameters, 
said half nuts (28) engaging said internal wall 
of said locking ring (30). said locking ring (30) 
being engageaWe with said cartridge housing 
(18) such that rotation of said cartridge housing 
(18) causes rotation of said locking ring (30) 
with respect to said half nuts (28). 

2. A device ( 1 0) as defined in Claim 1 including means 
for restlientiy urgir^ said locking ring (30) and half 
nuts (28) in opposing axial directions. 

3. A device ( 1 0) as defined In Claim 2 including means 
for ur^ng an end of each half nut radially inwardly 

4. A device (10) as defined in Claim 3 wherein said 
half nuts (28) are coupled to said plunger (22) such 
that said half nuts (28) and said plunger (22) are sli- 
dabte as a unit witNn said housing (20). 

5. A device (10) as defined in Claim 4 including means 
for abutting said half nuts (28) at a selected axial 
position within said housing (20). 

6. A device (10) as defined in Claim 5 wherein said 
plunger (22) includes a band of radially extending 
ribs (22b), said band including a first end portion 
which abuts against said half nuts (28) and a sec- 
ond end portion, said means for abutting said half 
nuts (28) including a spring (30) member mounted 
within said housing (20). said spring (30) mernber 
abutting against said half nuts (28) when said 
plunger (22) is in a first axial position with respect to 
saki housing (20) and abutting against the second 
portion of said kand of ribs (22b) when said plunger 
(22) is iri a second axial position. 

7. An injection device (1 0) as defined in any preceding 
Claim further including an elongate fluid-containing 
cartridge (46) having an internal piston (46b) at its 
proximal end (50c) and pierceable seal (46a) at its 
distal end (50b) defining a reservoir for said fluid, 
said cartridge (46) being secured to said housing 
(20). 

8. An injection device (10) as defined in Claim 7 fur- 
ther comprising a needle assembly (50) including 



1. Injektionsgerat (10) zur Injeklion ausgewShlter 
Dosen eines Fluids, das tolgende Komponenten 
umfaBt: 



20 ein Idngliches Qehduse (20); 

einen Plungerkolben (22). der zumindest teil- 
weise inneriialb des Gehauses (20) angeord- 
net ist; 

eine Leitspindel (26). die zumindest teilweise 
25 innerhalb des Plungerkolbens (22) angeordnet 

ist und in Axialrichtung darin gleiten kann; 
Mittel zum schraubenden Etngriff mit der Leit- 
spindel (26): und 

Mittel zum Befestigen einer Patrone (46) zur 

30 Aufnahme des Ruids an dem Gehduse (20). 

gekennzeichnet durch: 
ein Mittel zum selektiven Bewegen des Mittels 
zum schraubenden Eingriff mit der Leitspindel 
(26) zum Eingriff mit der Leitspindel (26) und 

35 aus dem Eingriff mit dieser. wodurch die Leit- 

spindel (26) im Verhaitnis zu dem Plungerkol- 
ben (22) frei gleiten kann, wenn das Mittel zum 
schraut)enden Eingriff mit der Leitspindel (26) 
von der Leitspindel (26) gelOst ist. wobei die 

40 Leitspindel (26) und der Plungerkolben (22) im 

Verhaitnis zu dem Gehause (20) als eine Ein- 
heit gleiten k6nnen. wenn das Mittel zum 
schraubenden Eingriff mit der Leitspindel (26) 
mit der Leitspindd (26) im Eingriff ist; 

45 worin das Mittel zum Befestigen einer Patrone 

(46) an dem Gehause (20) ein langliches 
Patronengehause (18) ist. das einen Endab- 
schnrtt hat, der an dem Gehause (20) befestigt 
werden kann. wobei das Mittel (46) zum Befe- 

so stigen der Patrone mit dem Mittel zur selektiven 

Bewegung ineinander greifen kann, derartig. 
daB die Leitspindel (26) von dem Mittel zum 
schraubenden Eingriff mit der Leitspindel (26) 
gelOst wird. wenn das Befestigungsmittel von 

55 dem Gehause (20) gelOst wird; und 

worin das Mittel zum schraubenden Eingriff mit 
der Leitspindel (26) ein Paar von zumindest 
teilweise mit Gewinde versehenen SchloBmut- 
tem (28) einschliefit, die In einem einander 
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gegenOberllegenden Verhaitnis zueinander 
innerhafb des Gehauses (20) angeadnet sind, 
wobei der Gewindetei! der SchloBmuttern (28) 
zu der Leitspindel (26) hin zeigt. und das Mittel 
zur Bewegung einen drehbaren Klemmring 
(30) einschlieBt» wt3bei der Klemmruig (30) 
eine Innenwand einschlieBt die eine Vielzahl 
von Durchmessern def iniert, wobei die SchloB- 
muttern (28) mit der Innenwand des Klemm- 
rings (30) ineinander greifen. wobei der 
Klemmring (30) mit dem PatronengehSuse (18) 
ineinander greifen kann, derartig, daB die Dre- 
hung des PatronengehSuses (18) die Drehung 
des Klemmrings (30) im Verhdltnis zu den 
SchloBmuttern (28) bewirkt. 

2. Gerat (1 0) nach Anspruch 1 . das Mittel einschlieBt. 
urn den Klemmring (30) und die SchloBmuttern (28) 
elastisch in entgegengesetzten Axialrichtungen zu 
drOcken. 

3. Gerdt (10) nach Anspruch 2. das Mittel einschlieBt. 
um ein Ende jeder SchloBmutter in Radialrichtung 
nach innen zu drucken. 

4. Gerat (10) nach Anspruch 3. bei dem die SchloB- 
muttern (28) mit dem Plungerkolben (22) gekoppelt 
sind, derartig. daB de SchloBmuttern (28) und der 
Plungerkolben (22) als eine EInheit innerhalb des 
Gehduses (20) gleiten kOnnen. 

5. Gerdt (10) nach Anspruch 4. das Mittel einschlieBt. 
um bei einer ausgewahtten Axialpositlon innerhalb 
des Gehauses (20) an die SchtoBmuttern (28) 
anzustoBen. 

6. Gerat (10) nach Anspruch 5, bei dem der Plunger- 
kolben (22) ein Band von in Radialrichtung verlau- 
fenden Rippen (22b) einschlieBt. wobei das Band 
einen ersten ErKfabschnitt. der an die SchloBmut- 
tern (28) anstOBt, und einen zweiten Endabschnitt 
einschlieBt, wobei das Mittel zum AnstoBen an die 
SchbBmuttern (28) ein Federetement (30) ein- 
schlieBt das imerhalb des Gehauses (20) ange- 
bracht ist, wok)ei das Federetement (30) an die 
SchloBmuttern (28) anstGBt, wenn sich der Plun- 
gerkolben (22) in einer ersten Axialposition im Ver- 
haitnis zu dem Gehause (20) t}ef indet. und an den 
zweiten Abschnitt des Bandes von Rippen (22b) 
anstdBt, wenn sich der Plungerkolben (22) in einer 
zweiten A)dalpositk3n bef indet. 

7. Injektionsgerat (10) nach einem der vorhergehen- 
den Anspruche. das auBerdem eine langliche. ein 
Rutd enthaltende Patrone (46) einschlieBt. die an 
ihrem proximalen Ende (50c) einen Innenkolben 
(46b) und an ihrem distalen Ende (50b) eine durch- 
stechl)are Dichtung (46a) hat. die ein Reservoir fur 
das Ruid t>ilden. wobei cfie Patrone (46) an dem 



Gehause (20) befestigt ist. 

8. Injektionsgerat (10) nach Anspruch 7. das auBer- 
dem eine Nadel-Baugruppe (50) umfaBt. die eine 

5 lan^kihe KanOle (50a) und eine becherf6rmige 
Nabe (50d) einschlieBt. wobei die Kanule (50a) ein 
spitzes proximales Ende (50c). ein spitzes distales 
Ende (50b) und einen hindurchfuhrenden Hohl- 
raum hat wobei die becherfdrmige Nabe (50d) die 

10 KanOle (50a) halt, so daB das spitze proximale 
Ende (50c) der Kanule (50a) vom Inneren der 
t)echerf6rmigen Nabe (50d) nach auBen vorsteht. 
wobei die Nadel-Baugruppe (50) at)nehmt>ar an 
dem Gerdt (10) befestigt ist. so daB das spitze pro- 

15 ximale Ende (50c) die durchstechbare DkMing 
(46a) der Patrone (46) durchsticht. so daB sich der 
Hohlraum in Fluidverbindung mit dem Fluid in der 
Patrone (46) befindet. 

20 Revendications 

1. Dispositif d'injection (10) pour injector des doses 
s6!ectionn^ d'un f iukie, comprenant: 

25 un boTtier allong6 (20) ; 

un plongeur (22) agenc^ au moins partielle- 
ment a I'int^rieur dudit tx)itier (20); 
une tige f ilet6e (26) agenc^e au moins partiel- 
lement dans lecfit plongeur (22) et pouvant y 

30 glisser axialement; 

des moyens destines a s'engager par filetage 
dans ladite tige f ilet^e (26); et 
un moyen pour fixer une cartouche (46) cove- 
nant un fluide audit bcnter (20), 

35 caract6ris6 par 

un moyen pour d§placer s^lectivement lesdits 
moyens destines a s engager par filetage dans 
ladite tige f ilet^e (26). en vue d'un engagement 
dans ladite tige f ilet6e (26) et d'un d^gagement 

40 de cetle-ci, ladite tige filet^e (26) pouvant ainst 

glisser librement par rapport audit plongeur 
(22) lorscpje lesdits moyens destines a s'enga- 
ger par fDetage dans ladite tige filet^e (26) sont 
d6gag^ de ladite tige filet§e (26). ladite tige 

45 filets (26) et ledit plongeur (22) pouvant glis- 

ser sous forme dune unit^ par rapport audit 
boTtier (20) lorsque lesdits moyens destines a 
s'engager par filetage dans ladite tige filet§e 
(26) sont engages dans ladite tige filet^e (26); 

50 ledit moyen servant a fixer une cartouche (46) 

audit boTti©- (20) 6tant un Ijortier de cartouche 
altong6 (18), comportant une partie d'extr^mit^ 
pouvant §tre fix^e audit tx)Ttier (20), ledit 
moyen servant a fixer une cartouche (46) pou- 

55 vant s'engager dans ledit moyen servant a un 

d^tacement s^lectif. de sorte que ladite tige 
f ilet^e (26) est d^gag^e desdits moyens desti- 
ne a s'engager par filetage dans ladite tige 
filet^e (26) lorsque ledit moyen de fixation est 
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d§gag6 ctudit bortier (20). et 
lesdits moyens destines k s*engager par file- 
tage dans ladlte tige f iiet^e (26) engbbant une 
paire de demi-^aous (28) au moins partielle- 
ment f ilet^s. oppose Tun k Tautre dans ledit s 
boltier (20). ladrte partie filet^e desdits demi- 
^crous (28) faisant face k ladite tige f iiet^e (26). 
et ledit moyen de d^placement englobant une 
bague de verrouiilage rotative (30). ladite 
bague de verrouiilage (30) englobant une paroi io 
interne d^finissant plusieurs diam^tres, lesdits 
demi-to^ous (28) s'engageant dans ladite paroi 
interne de ladite bague de verrouiilage (30). 
ladite bague de verrouiilage (30) pouvant 
s'engager dans ledit boTtier de cartouche (1 8). is 
de sorte que la rotation dudit boTtier de cartou- 
che (18) entralne la rotation de ladite bague de 
venrouiliage (30) par rapport auxdits demi- 
Serous (28). 

20 

2. Dispositif (10) comme d^ini dans ta revendication 

1 . engic^ant un moyen pour pousser 6lastiquement 
ladite bague de venouiliage (30) et les demi-6crous 
(28) dans des directions axiales oppos^es. 

25 

3. Dispositif (10) comme d6fini dans ta revendication 

2. englobant un moyen pour pousser une extr^mit^ 
de chaque demi-6crou radialement vers Tint^rieur. 

4. Dispositif (10) comme d^ini dans la revendication 30 

3. dans lequel lesdits demi-6crous (28) sont accou- 
pl^s audit plongeur (22). de sorte que lesdits demi- 
^rous (28) et ledit plongeur (22) peuvent gllsser 
sous forme d'une unit6 dans ledit boTtier (20). 

35 

5. Dispositif (10) comme d^ini dans la revendication 

4. englot>ant un moyen pour buter centre lesdits 
demi-6crous (28) au niveau d'une position axiale 
s^lectionn^ dans ledit t)oTtier (20). 

40 

6. Dispositif (10) comme d^ini dans la revendication 

5. dans lequel ledit plongeur (22) englobe une 
bande de nervures k extension radiale (22b). ladite 
bande englobant une premise partte d'extr6mit6 
butant contre lesdits demi-^ous (28). et une 4S 
deuxieme partie d'extr6mrt§, ledit moyen destin6 k 
buter contre lesdits demi-§crous (28) englobant un 
6l6ment de ressort (30) mont^ dans ledit boTtier 
(20), ledit ^l^ment de ressort (30) butant contre les- 
dits demi-6crous (28) lorsque ledit plongeur (22) se so 
trouve dans une premiere position axiale par rap- 
port audit boTtier (20) et butant contre la deuxi^e 
partie de ladite bande de nervures (22b) lorsque 
ledit plongeur (22) se trouve dans une deuxieme 
position axiale. ss 

7. Dispositif d'Injection (10) comme d^tini dans I'une 
quelconque des revendications pr^c6dentes. 
englobant en outre une cartouche allong^e conte- 



nant un fluide (46) comportant un piston interne 
(46b) au niveau de son extr^nrnt^ proximate (50c) et 
un joint pergable (46a) au niveau de son extr^mit^ 
distale (50b). d^inissant un r^ervoir pour ledit 
f tuide. ladite cartouche (46) 6tant f ix6e audit boTtier 
(20). 

8. Dispositif d'injection (10) comme d6fini dans ta 
revendication 7. conprenant en outre un assem- 
blage d^aiguille (50). englobant une canule allong6e 
(50a) et un moyeu en forme de godet (50d), ladite 
canule (50a) a^nt une extr6mit6 proximale pointue 
(50c). une extr^mlt^ distale pointue (50b) et une 
lumi^re la traversant. ledrt mpyeu en forme de 
godet (50d) retenant ladite canule (50a). de sorte 
que ladite extr6mit6 proxlmale pointue (50c) de 
ladite canule (50a) d^rde vers I'ext^rieur k partir 
de Unt^rieur dudit moyeu en forme de godet (50d). 
ledit assemblage d'aiguille (50) tont f ix6 de fa^on 
amovible audit dispositif (10). de sorte que ladite 
extr§mit6 proximate pointue (50c) perce ledit joint 
per^abte (46a) de ladite cartouche (46). ladite 
lumi^re ^tant ainsi en communication f luidique avec 
le fluide dans ladite cartouche (46). 
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